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Objective. The purpose of this study was to differentiate between high-grade and non–high-grade duc-
tal carcinoma in situ (DCIS) of the breast on sonography. Methods. From October 2003 to August 2009,
76 DCIS lesions in 73 women who underwent sonography and mammography were included in this
study. Lesions were confirmed by mastectomy, breast-conserving surgery, or surgical biopsy. Images
were analyzed by 2 radiologists with consensus and were correlated with histologic grades. Results. Of
the 76 lesions, 44 were classified as high--grade and 32 as non–high-grade DCIS. Fifty-seven lesions
(75.0%) were identified on sonography, which revealed a mass in 30 cases, microcalcifications in 20,
ductal changes in 4, and architectural distortion in 3. All cases with false-negative findings on sonog-
raphy (n = 19) showed microcalcifications on mammography. On sonography, masses were more fre-
quently found in non–high-grade (62.5%) than high-grade DCIS (22.7%; P < .01). No significant
difference was seen in the sonographic features of masses between high-grade and non–high-grade
DCIS. Microcalcifications were more common in high-grade (43.2%) than non–high-grade (3.1%) DCIS
(P = .02). Most sonographically visible microcalcifications had associated findings such as ductal changes
(n = 11), a mass (n = 7), or a hypoechoic area (n = 5). The detection rate of microcalcifications on sonog-
raphy was higher in high-grade (62.9%) than non–high-grade DCIS (25.0%; P = .023). Conclusions.
Microcalcifications with associated ductal changes (11 of 31 [35.5%]) were the most common sono-
graphic findings in high-grade DCIS. An irregular hypoechoic mass with an indistinct and microlobu-
lated margin (13 of 26 [50.0%]) was the most frequent finding in non–high-grade DCIS. Key words:
breast neoplasm; ductal carcinoma in situ; pathologic assessment; sonography.
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uctal carcinoma in situ (DCIS) is a spectrum of
noninvasive breast cancers composed of
malignant proliferation of ductal epithelial
cells still surrounded by the normal basement
membrane of the duct.1 Nuclear grading of DCIS is based
on the variability of the nuclear size (pleomorphism), the
conspicuity and number of nucleoli, and the chromatic
pattern. High-grade DCIS has large, variably sized nuclei
with prominent nucleoli and clumped chromatin. Low-
grade DCIS has small, uniform nuclei with inconspicu-
ous nucleoli and a diffuse homogeneous chromatin
pattern. Intermediate-grade DCIS is largely a miscella-
neous category for tumors with intermediate nuclear fea-
tures.2 Current studies suggest that low- and high-grade
DCIS follow different genetic routes.3,4 Low-grade DCIS is
generally positive for estrogen receptor (ER) and proges-
terone receptor (PR) and negative for human epidermal
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growth factor receptor 2, and displays chromoso-
mal losses at 16q, gains in 1q, and near euploidy.
High-grade DCIS tends to display a lack of ER
and PR expression, human epidermal growth
factor receptor 2 overexpression/amplification,
a multitude of chromosomal changes, and aneu-
ploidy.5,6 The distinct molecular genetic features
found in different grades of invasive carcinoma
are mirrored in preinvasive lesions of compara-
ble morphologic grades. It has been thought that
low-grade DCIS progresses to low-grade invasive
ductal carcinoma, whereas high-grade DCIS pro-
gresses to high-grade invasive ductal carcinoma.5
Furthermore, White et al7 found that the pre-
dominant nuclear grade was the best predictor of
local recurrence.
The mammographic features of DCIS have
been well described in the literature.2,8–10
Calcifications of extensive necrosis usually asso-
ciated with high-grade DCIS typically present
mammographically as markedly pleomorphic,
linear, branching, or casting micro calcifications
in a clustered, ductal, or segmental distribution.2
In contrast, mammography of low-grade DCIS
has been reported to be less likely to show
microcalcifications and more likely to show nor-
mal findings or noncalcified mammographic
abnormalities.8
Although most cases of DCIS are diagnosed
mammographically, 6% to 23% of DCIS lesions
are not visible on mammography.9,11–12 Several
recent studies have examined the sonographic
findings of DCIS.13–16 Moon et al13 reported that
the most common sonographic finding of DCIS
included a microlobulated mass with mild
hypoechogenicity, ductal extension, and normal
acoustic transmission. To our knowledge, there
have been only a few reports regarding the differ-
ences in the sonographic features of high-grade
and non–high-grade DCIS.16,17 It would be helpful
in treating patients with DCIS and planning man-
agement more confidently if the grade could be
reliably predicted from sonography, especially in
cases with negative mammographic findings or
noncalcified mammographic abnormalities.18
The purpose of this study was to describe the dif-
ferences between high-grade and non–high-
grade DCIS of the breast on sonography and to
evaluate the ability of sonography to predict the
nuclear grade of DCIS. 
Materials and Methods
Patient Selection
This retrospective study of images and data was
approved by the Institutional Review Board of
our institution. From October 2003 to August
2009, 107 patients had a diagnosis of pure DCIS
by breast-conserving surgery (n = 59), mastecto-
my (n = 43), or surgical biopsy (n = 5). Among this
group, 76 cases of DCIS in 73 patients whose
mammographic and sonographic records were
available were included in the study cohort.
Patients who had undergone mammography at
outside hospitals within 1 year but whose outside
mammographic records or interpretation reports
were not available were excluded. Sonography
was performed for mammographic abnormali-
ties in 37 of 73 patients, for breast symptoms in
25, and for patient or physician requests regard-
less of negative mammographic findings in 11.
Of the 73 patients, 8 had bilateral cancer. Five
patients had invasive carcinoma in their con-
tralateral breast. The remaining 3 patients
had bilateral DCIS. We performed a retro-
spective review of these 76 cases to document
the sonographic and mammographic features
and correlated these findings with those from
histopathologic evaluations.
Clinical Features
Before the sonographic examination, the radiolo-
gist asked the patient if she had symptoms, such
as palpability, nipple discharge, or pain, and iden-
tified the clinician’s concerns according to the
referring clinician’s records. The following clinical
features were recorded: presence of a palpable
mass, nipple discharge, Paget disease, and pain.
Forty-eight women (65.8%) were asymptomatic,
and 25 (34.2%) had symptoms. Of the 25 women
with symptomatic DCIS lesions, 18 (72.0%) had a
palpable mass; 3 (12.0%) had both a palpable
mass and nipple discharge; 2 (8.0%) had Paget
disease; 1 (4.0%) had pain; and 1 (4.0%) had nip-
ple discharge. Asymptomatic DCIS lesions in 48
patients were found on either screening mam-
mography (n = 37) or sonography (n = 11).
Sonography
One of 3 radiologists with 1 to 7 years of breast
imaging and intervention experience performed
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whole-breast sonography on all 73 patients
using 10- to 14-MHz transducers on HDI 5000
and iU22 sonography units (Philips Healthcare,
Bothell, WA). The radiologist was aware of the
patients’ mammographic results before the
sonographic examinations. Sonograms were ret-
rospectively reviewed with consensus. The sono-
graphic findings were classified as negative, a
mass, microcalcifications, ductal changes, or
architectural distortion according to the Breast
Imaging Reporting and Data System (BI-RADS)
sonographic lexicon.19 If the lesion had more
than 1 of these features, we recorded a dominant
finding. When a mass was present, the sono-
graphic findings were evaluated according to the
BI-RADS sonographic lexicon, that is, the shape
(oval, round, or irregular), orientation (parallel to
the skin or not), margin (circumscribed or not
circumscribed), lesion boundary (abrupt inter-
face or echogenic halo), echo pattern (hypo -
echoic or complex), posterior acoustic feature
(none, enhancement, shadowing, or combined),
associated findings (none, microcalcifications,
ductal changes, or architectural distortion), and
size. When microcalcifications were present, the
sonographic findings were classified as micro-
calcifications only, microcalcifications and duc-
tal changes, microcalcifications and a mass, and
microcalcifications and a hypoechoic area. In
our study, we defined a hypoechoic area as a
lesion that was different from the surrounding
gland or the same area in the ipsilateral breast
(Figure 1),20 and we defined ductal changes as
an abnormal caliber or arborization of ducts
according to the sonographic BI-RADS lexicon.19
Mammography
Mammography in 2 standard imaging planes,
mediolateral oblique and craniocaudal, was per-
formed with a Senographe DMR scanner (GE
Healthcare, Milwaukee, WI), with additional views
being obtained as necessary. Mammograms were
J Ultrasound Med 2010; 29:1687–1697 1689
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Figure 1. High-grade DCIS in a 42-year-old woman who presented with a palpable mass. A, Sonogram showing hypoechoic areas,
defined as focal heterogeneity distinguished from surrounding parenchyma, with microcalcifications (arrows) in the left breast. 
B, Sonogram of the mirror image region of the right breast as in A showing a normal parenchymal pattern. C, Left mediolateral
oblique mammogram showing fine pleomorphic microcalcifications with regional distribution.
A
B
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retrospectively reviewed with consensus by 2
breast radiologists for microcalcifications, masses,
asymmetry/focal asymmetry, and architectural
distortion according to the BI-RADS mammo-
graphic lexicon.21 If the lesion had more than 1 of
these features, we recorded a dominant finding.
The mammographic parenchymal pattern
was also recorded according to the BI-RADS
mammographic lexicon (pattern 1, a fatty
breast; pattern 2, a fatty breast with scattered
fibroglandular densities; pattern 3, a heteroge-
neously dense breast; and pattern 4, extremely
dense parenchyma).21
Histopathologic Assessment
Histopathologic findings from breast-conserving
surgery (n = 44), mastectomy (n = 28), and sur-
gical biopsy (n = 4) specimens served as the ref-
erence standards. One pathologist analyzed the
following histologic parameters: nuclear grade,
comedonecrosis, microinvasion, hormonal
receptors, c-erbB2 oncogene, and size. The
nuclear grade was divided into high-grade and
non–high-grade, including intermediate and
low-grade. Lesions with pure DCIS and DCIS
with microinvasion (invasive focus of ≤1 mm as
defined by previously published criteria22) were
included in this study. Cases of DCIS associated
with minimal invasion or infiltrative ductal carci-
noma were excluded from the study.
Statistical Analysis
To determine whether there were differences in
the sonographic, mammographic, and clinical
findings between high-grade and non–high-
grade DCIS, statistical analysis was performed
using a statistical software system (SPSS for
Windows version 12.0; SPSS Inc, Chicago, IL).
The Fisher exact test and χ2 test were used for
nonparametric independent variables, and the
Mann-Whitney U test was used for variables
such as age and size. Findings with P < .05 were
considered statistically significant.
Results
Of 76 lesions in 73 women (age range, 28–81
years; mean, 53.4 years), 44 lesions in 43 women
(age range, 38–81 years; mean, 54.4 years) consti-
tuted high-grade DCIS, and 32 lesions in 32
women (age range, 28–80 years; mean, 51.9
years) constituted non–high-grade DCIS, which
included 2 intermediate- and 30 low-grade DCIS
cases. Among the 44 high-grade DCIS cases, 14
were symptomatic, and among the 32 non–high-
grade DCIS cases, 11 were symptomatic. Two of the
3 women with bilateral DCIS presented with uni-
lateral breast symptoms. The remaining woman
was asymptomatic. There was no statistical differ-
ence in age (P = .47) and patient symptoms (P = .81)
between high-grade and non–high-grade DCIS.
The correlation between histologic grade and
visibility on imaging is provided in Table 1.
Seventeen of the 76 lesions (22.4%) were not visi-
ble on mammography. Of these cases, 6 had clin-
ical symptoms, such as nipple discharge, a lump,
or pain, and further sonographic examination
revealed DCIS. The remaining 11 cases had no
clinical symptoms and were diagnosed at screen-
ing sonography. In 30 cases of masses on sonog-
raphy, 14 cases were not seen on mammography.
In the other 16 cases, there were masses in 8,
asymmetry or focal asymmetry in 4, calcifications
in 3, and architectural distortion in 1 mammo-
graphically. All 8 cases of masses seen on mam-
mography were detected sonographically.
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Table 1. Correlation Between Histologic Grade and Visibility on Images in 76 Cases of DCIS
Visibility High-Grade (n = 44) Non–High-Grade (n = 32) Total (n = 76)
Sonography, n (%)
Visible 31 (70.5) 26 (81.3) 57 (75.0)
Nonvisible 13 (29.5)a 6 (18.7)a 19 (25.0)
Mammography, n (%)
Visible 37 (84.1) 22 (68.7) 59 (77.6)
Nonvisible 7 (15.9)b 10 (31.3)b 17 (22.4)
aAll of the cases showed microcalcifications on mammography.
bFourteen cases were masses, and 3 showed ductal changes on sonography.
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Sonographic Features
Sonography revealed a mass in 30 cases (39.5%),
microcalcifications in 20 cases (26.3%), ductal
changes in 4 cases (5.3%), and architectural dis-
tortion in 3 cases (3.9%). There were 19 false-
negative cases (25.0%) on sonography, which
included 13 high-grade (13 of 44 [29.5%]) and 6
non–high-grade (6 of 32 [18.8%]) cases of DCIS.
All false-negative cases showed microcalcifica-
tions on mammography. Masses were more
common in non–high-grade (n = 20 [62.5%])
than high-grade (n = 10 [22.7%]) DCIS (P < .01),
whereas microcalcifications were more common
in high-grade (n = 19 [43.2%]) than non–high-
grade (n = 1 [3.1%]) DCIS (P = .02). Cases with
ductal changes did not show a significant differ-
ence between high-grade (n = 2 [4.5%]) and
non–high-grade (n = 2 [6.3%]) DCIS. All 3 cases
showing architectural distortion were confirmed
as non–high-grade DCIS (Table 2).
A total of 30 masses were detected on sonogra-
phy (Table 3). Masses visible on sonography typ-
ically revealed hypoechogenicity and an
irregular shape with indistinct and microlobulat-
ed margins (Figures 2 and 3). Usually, no posteri-
or acoustic feature or abrupt interface was
present. No significant difference was seen in the
sonographic features of masses between high-
grade and non–high-grade DCIS, including
shape, margin, echogenicity, orientation, lesion
boundary, and posterior acoustic feature. In
cases with a mass, associated microcalcifications
were more often seen in high-grade (3 of 10
[30.0%]) than non–high-grade (2 of 20 [10.0%])
DCIS. Associated ductal changes and architec-
tural distortion were seen in non–high-grade but
not high-grade DCIS. The mean sizes of a mass
on sonography were 1.47 cm in high-grade and
1.54 cm in non–high-grade DCIS. No significant
difference was seen in the sizes of high-grade
and non–high-grade DCIS (P = .69).
Twenty-five of 47 cases with mammographical-
ly detected microcalcifications were identified
sonographically (Table 4). Of the 25 cases, micro-
calcifications were a dominant finding in 20, and
dominant masses with associated microcalcifi-
cations were detected in the remaining 5. Ductal
changes were the most common associated
finding (11 of 25 cases; Figure 4), followed by a
mass in 7 cases, a hypoechoic area in 5 cases, and
normal parenchymal tissue in only 2 cases. 
In addition, microcalcifications associated with
high-grade DCIS (22 of 35 [62.9%]) were more
likely to be seen on sonography than those
associated with non–high-grade DCIS (3 of 12
[25.0%]). There was a statistical difference in the
detection rates of microcalcifications between
the two groups (P = .023).
In non–high-grade DCIS detected by sonogra-
phy, an irregular hypoechoic mass with an indis-
tinct and microlobulated margin was the most
frequent finding (13 of 26 [50.0%]), and in high-
grade DCIS, microcalcifications with associated
ductal changes was the most common sono-
graphic finding (11 of 31 [35.5%]).
Mammographic Features
The mammographic parenchymal patterns of
the 73 patients were pattern 4 in 4 patients
(5.5%), pattern 3 in 59 (80.8%), pattern 2 in 8
(11.0%), and pattern 1 in 2 (2.7%). Among 17
patients who had mammographically occult
lesions, mammography showed dense parenchy-
ma in 15 (BI-RADS pattern 3 or 4 [88.2%]).
Microcalcifications were the most common
finding and were noted in 44 of the 76 cases
(57.9%), followed by the presence of a mass in 8
cases (10.5%) and asymmetry or focal asymme-
try in 5 (6.6%). Architectural distortion was noted
in only 2 cases (2.6%; Table 5). There were 17
false-negative cases on mammography, which
included 7 high-grade (7 of 44 [15.9%]) and 10
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Table 2. Dominant Sonographic Findings in 76 Cases of DCIS
Sonographic Finding High-Grade (n = 44) Non–High-Grade (n = 32) Total (n = 76)
Microcalcifications, n (%)a 19 (43.2) 1(3.1) 20 (26.3)
Mass, n (%)a 10 (22.7) 20 (62.5) 30 (39.5)
Ductal changes, n (%) 2 (4.5) 2 (6.3) 4 (5.3)
Architectural distortion, n (%) 0 3 (9.4) 3 (3.9)
Negative finding, n (%) 13 (29.5) 6 (18.8) 19 (25.0)
aStatistically significant (P < .05).
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non–high-grade (10 of 32 [31.3%]) DCIS. Of 17
false-negative cases, 14 showed masses and 3
showed ductal change on sonography (Table 1).
Microcalcifications were more frequently found
in high-grade than non–high-grade DCIS (P < .05).
Noncalcified abnormalities, including a mass,
asymmetry/focal asymmetry, and architectural
distortion, were more frequently found in
non–high-grade than high-grade DCIS (P = .01).
Histopathologic Findings 
Forty-four lesions were classified as being in a
high-nuclear-grade group, whereas 32 were clas-
sified as being in a non–high-nuclear-grade
group, which included 2 intermediate- and 30
low-nuclear-grade groups. Comedonecrosis was
more frequently found in high-grade (36 of 44
[81.8%]) than non–high-grade (5 of 32 [15.6%])
DCIS (P < .01). No statistically significant differ-
ence was seen in microinvasion between high-
grade (4 of 44 [9.09%]) and non–high-grade (2 of
32 [6.25%]) DCIS. Data regarding biological
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Table 3. Comparison of Sonographic Findings in 30 Cases of DCIS
With Masses
High-Grade Non–High-Grade 
Sonographic Finding (n = 10) (n = 20)
Shape, n
Oval to round 2 7
Irregular 8 13
Margin, n
Circumscribed 0 5
Not circumscribed
Microlobulated 4 5
Indistinct 5 10
Angular 1 0
Echogenicity, n
Hypoechoic 8 18
Complex 2 2
Orientation, n
Parallel 9 17
Not parallel 1 3
Lesion boundary, n
Abrupt interface 9 15
Echogenic halo 1 5
Posterior feature, n
None 4 12
Enhancement 3 5
Shadowing 1 2
Combination 2 1
Associated finding, n (%)
Microcalcifications 3 (30) 2 (10)
Ductal changes 0 7 (35)
Architectural distortion 0 1 (5)
Size, cm, mean ± SD 1.47 ± 0.63 1.54 ± 1.13
Figure 2. Low-grade DCIS in an asymptomatic 41-year-old
woman. A, Sonogram showing an irregularly shaped hypo -
echoic mass with an indistinct margin in the left breast. B, Left
mediolateral oblique mammogram showing no abnormality.
A
B
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markers, including hormone receptors and the
c-erbB2 oncogene, were available in 40 cases
with high-grade and 28 cases with non–high-
grade DCIS. Expression of the c-erbB2 onco-
gene was significantly higher in high-grade
than non–high-grade DCIS (P < .01). Expression
of ER and PR was significantly higher in
non–high-grade than high-grade DCIS (P < .05;
Table 6). The sizes of the DCIS lesions on patho-
logic specimens were available in 35 cases with
high-grade and 26 cases with non–high-grade
DCIS. The mean sizes of the DCIS lesions on
pathologic specimens were 2.30 cm (range,
0.2–6.0 cm) in high-grade and 1.58 cm (range,
0.5–8.0 cm) in non–high-grade DCIS. There was
no statistical difference in sizes on pathologic
specimens between the two groups (P = .86). 
Discussion
As the incidence of breast cancer is increasing
and screening mammography is more widely
used, the detection rate of DCIS is increasing.23
Sonography has traditionally had a relatively
small role in the diagnosis and evaluation of
DCIS. Although the use of sonography in symp-
tomatic patients is widely accepted, there is
some debate as to the utility of this modality in
screening or in those with a diagnosis of DCIS.
Nonetheless, the emergence of newer high-
 resolution transducers and the increasing experi-
ence of physicians with sonography have
resulted in improved sensitivity and specificity of
sonography as well as confidence in the tech-
nique.13,14,18,24–26 Although DCIS is typically
depicted on mammography as calcifications, it
may also appear masslike in its noncalcified
form.5,11–12 Sonography is an important diagnos-
tic tool as an adjunct to mammography, especial-
ly in breasts with a dense parenchymal pattern or
in cases of noncalcified lesions. It is still useful to
detect another incidental carcinoma in the
ipsilateral or contralateral breast in patients
with a diagnosis of DCIS, although sonography
depends on the ability of the examiner and the
equipment. At the same time, it can show small
satellite nodules around DCIS, which may not be
found on mammography. These may affect plan-
ning treatment for the patients.13,27 Furthermore,
it would be helpful in treating patients with DCIS
J Ultrasound Med 2010; 29:1687–1697 1693
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Figure 3. High-grade DCIS in an asymptomatic 49-year-old
woman. A, Sonogram showing an oval hypoechoic mass with
an indistinct margin in the right breast. B, Right craniocaudal
mammogram showing an isodense mass (arrows) with an
obscure margin and oval shape in the right breast.
A
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and planning management more confidently if
the grade could be reliably predicted with sonog-
raphy, especially in cases with negative mammo-
graphic findings or noncalcified mammographic
abnormalities.18 In this study, 17 of 76 cases (22.4%)
could not be detected on mammography. Six
of these 17 cases had clinical symptoms, and
further sonographic examination revealed DCIS.
However, the remaining 11 cases had no clinical
symptoms, and screening sonography was the
only modality able to show the lesions.
In this study, the most frequent sonographic
feature of DCIS was a mass, followed by micro-
calcifications, ductal changes, and architec-
tural distortion. A mass was more common in
non–high-grade than high-grade DCIS (62.5%
versus 22.7%; P < .01). Yang and Tse15 analyzed
the sonographic findings of 60 symptomatic
patients with DCIS and reported that an irregu-
larly shaped mass with indistinct or angular mar-
gins and no posterior acoustic phenomena was
more likely to be associated with Van Nuys group
3 and a cystic ovoid mass with circumscribed
margins and posterior enhancement was more
likely to be associated with Van Nuys group 1.
However, in our study, no significant difference
was seen in the sonographic features of masses
between high-grade and non–high-grade DCIS.
Several studies reported that microcalcifica-
tions associated with malignant breast lesions
were more likely to be seen on sonography than
those associated with benign lesions because
most malignant calcifications occur in a
mass.13,14,18 Identifying isolated microcalcifica-
tions within normal breast tissue is thought to be
more difficult with sonography because of the
lack of contrast between normal parenchyma
with a hyperechoic heterogeneous fibrous struc-
ture and microcalcifications.28 Thus, malignant
microcalcifications are more easily visualized on
sonography and are usually associated with a
mass or ductal changes. Yang and Tse15 also
reported that the microcalcifications visible on
sonography and mammography were associated
with a high Van Nuys classification. The findings
in our study concur with those of Yang and Tse.15
J Ultrasound Med 2010; 29:1687–1697
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Table 4. Comparison of Sonographic Findings in 25 Cases of DCIS
With Microcalcifications
High-Grade Non–High-Grade 
Sonographic Finding (n = 22) (n = 3)
Microcalcifications only, n (%) 2 (9.1) 0
Microcalcifications and ductal changes, n (%) 11 (50.0) 0
Microcalcifications and mass, n (%) 5 (22.7) 2 (66.7)
Microcalcifications and hypoechoic area, n (%) 4 (18.2) 1 (33.3)
1694
Figure 4. High-grade DCIS of the left breast in an asymp-
tomatic 48-year-old woman. A, Left and right sonograms show-
ing microcalcifications (arrows) within irregularly distended
ducts in a series. B, Left mediolateral oblique mammogram
showing fine pleomorphic microcalcifications with a segmental
distribution in the left breast.
A
B
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The microcalcifications on sonography were
more common in high-grade than non–high-
grade DCIS (43.2% versus 3.1%; P = .02). The
most common associated findings with micro-
calcifications on sonography were ductal
changes, especially in high-grade DCIS (11 of
22 [50.0%]). Ductal carcinoma in situ with
microcalcifications was visible on sonography
in 25 of 47 cases (53.2%). Moreover, the micro-
calcifications associated with high-grade DCIS
(22 of 35 [62.9%]) were more frequently detected
on sonography than those associated with
non–high-grade DCIS (3 of 12 [25.0%]; P = .023).
Cho et al29 analyzed the sonographic findings
of 22 noncalcified DCIS cases and reported that
all 3 patients with ductal changes had Van Nuys
group 1 DCIS, and ductal changes were more fre-
quently associated with group 1 DCIS (P = .017).
Although the number of cases with ductal
changes alone on sonography was too small to
compare in our study, ductal changes alone did
not show a significant difference between high-
grade (n = 2 [4.5%]) and non–high-grade (n = 2
[6.3%]) DCIS. Isolated ductal changes on sonog-
raphy are rare in DCIS but easily found in
patients with benign diseases. However, ductal
changes in DCIS may represent distended ducts
with proliferated cancer cells at histologic analy-
sis.13 Therefore, isolated ductal changes may be
an important finding in diagnosing DCIS.
In our study, architectural distortion was seen in
3 of 76 DCIS cases (3.9%), which were confirmed as
non–high-grade DCIS. Low-grade tumors grow
more slowly, incite a more aggressive host immune
response, and often provoke a desmoplastic reac-
tion in the surrounding breast parenchyma.30,31
This explains the correlation between a small stel-
late tumor presenting as architectural distortion
and a histologic low-grade tumor. This hypothesis
can also be applied to low-grade DCIS.
On mammography, 62% to 98% of DCIS cases
are detected because of the presence of
microcalcifications, with 2% to 23% manifest-
ing as a mass or asymmetric density only.9,11–12
Mammographic abnormalities were noted in
77.6% of the cases in this study. These com-
prised microcalcifications (57.9%), masses
(10.5%), asymmetry/focal asymmetry (6.6%),
and architectural distortion (2.6%). High-grade
DCIS includes most cases of comedonecrosis,
and it is the necrotic debris produced by this
high-grade tumor that undergoes calcifica-
tion.4 Mammography of low-grade DCIS with-
out comedonecrosis has been reported to be
less likely to show microcalcifications and
more likely to either be mammographically
normal or show noncalcified abnormalities.8
Our results were similar to those of previous
studies. Microcalcifications were more fre-
quently found in high-grade than non–high-
grade DCIS (P < .05). Noncalcified abnormalities,
including masses, asymmetry/focal asymmetry,
and architectural distortion, were more fre-
quently found in non–high-grade than high-
grade DCIS (P = .01).
The major limitations of this study were the rel-
atively small number of patients and its retro-
spective nature. Larger prospective studies are
needed to differentiate the sonographic features
between high-grade and non–high-grade DCIS.
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Table 5. Dominant Mammographic Findings in 76 Cases of DCIS
Mammographic Finding High-Grade (n = 44) Non–High-Grade (n = 32) Total (n = 76)
Microcalcifications, n (%)a 33 (75.0) 11 (34.4) 44 (57.9)
Mass, n (%) 3 (6.8) 5 (15.6) 8 (10.5)
Asymmetry and focal asymmetry, n (%) 1 (2.3) 4 (12.5) 5 (6.6)
Architectural distortion, n (%) 0 2 (6.3) 2 (2.6)
Negative finding, n (%) 7 (15.9) 10 (31.3) 17 (22.4)
aStatistically significant (P < .05).
Table 6. Comparison of Histopathologic Findings in High- and
Non–High-Grade DCIS
High-Grade Non–High-Grade
Histopathologic Finding (n = 40) (n = 28)
Positive ER, n 22 25
Positive PR, n 17 27
Positive c-erbB2 oncogene, n 17 0
All statistically significant (P < .05).
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In conclusion, our results show differences in
the sonographic features of high-grade and
non–high-grade DCIS. On sonography, microcal-
cifications were more common in high-grade
than non–high-grade DCIS, whereas masses were
more frequently found in non–high-grade than
high-grade DCIS (P < .05). Microcalcifications
with associated ductal changes (11 of 31 [35.5%])
were the most common sonographic finding in
high-grade DCIS, and an irregular, hypoechoic
mass with an indistinct and microlobulated mar-
gin (13 of 26 [50.0%]) was the most frequent find-
ing in non–high-grade DCIS. High-grade DCIS
had a higher detection rate of microcalcifications
on sonography than non–high-grade DCIS 
(P < .05). Thus, sonography might be helpful in
predicting the histologic grade of DCIS as a sup-
plement to mammography.
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